Mn-mediated coupling of alkyl iodides and chiral N-acylhydrazones: optimization, scope, and evidence for a radical mechanism.
Stereoselective radical additions have excellent potential as mild, nonbasic carbon-carbon bond constructions for direct asymmetric amine synthesis. Efficient intermolecular radical addition to C=N bonds with acyclic stereocontrol has previously been limited mainly to secondary and tertiary radicals, a serious limitation from the perspective of synthetic applications. Here, we provide full details of the use of photolysis with manganese carbonyl to mediate stereoselective intermolecular radical addition to N-acylhydrazones. Photolysis (300 nm) of alkyl halides and hydrazones in the presence of Mn2(CO)10 and InCl(3) as a Lewis acid led to reductive radical addition; diastereomer ratios ranged from 93:7 to 98:2 at ca. 35 degrees C. The reaction tolerates additional functionality in either reactant, enabling subsequent transformations as shown in an efficient asymmetric synthesis of coniine. A series of hydrazones bearing different substituents on the oxazolidinone auxiliary were compared; consistently high diastereocontrol revealed that the identity of the substituent had little practical effect on the diastereoselectivity. Further mechanistic control experiments confirmed the intermediacy of radicals and showed that independently prepared alkyl- or acylmanganese pentacarbonyl compounds do not undergo efficient addition to the N-acylhydrazones under thermal or photolytic (300 nm) conditions. These Mn-mediated conditions avoid toxic tin reagents and enable stereoselective intermolecular radical additions to C=N bonds with the broadest range of alkyl halides yet reported, including previously ineffective primary alkyl halides.